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COMPLETE SPECIFICATION. 

Powdered Material Briquetting Press. 



I. John Haller. a Citizen of the United 
States of America, of 18500 Sheldon Road, 
Northville, Michigan, U.S. A. 48167, do here- 
by declare the invention, for which I pray 
that a patent may be granted to me, and 
the method by which it is to be performed, 
to be particularly described in and by the 
follovymg statement : — 

This invention relates to briquetting 
presses for compacting powdered materials 
into desired workpiecHi shapes before sinter- 
ing. 

Objects of this invention are to provide a 
screw-operated briquetting press which is 
more economical, less expensive, more 
accurate and less noisy than hydrauUc 
briquetting presses and which is not sub- 
jected to their leakage. 

The invention consists in a powdered ma- 
terial briquetting press, comprising a press 
frame, a die table disposed intermediate the 
opposite ends of the press frame, and at 
least two lower and an upper punch support 
displaceably mounted on the press frame 
and adapted to support lower and upper 
punches, respectively, each punch support 
bemg provided with a screw thread which 
IS engaged by an actuating mechanism to 
effect displacement of the punch support 
towards and away from tlie die table in- 
dependently of displacement movement of 
any of the other punch supports. 

The displaceably mounted supports are 
preferably of tubular coaxial form and may 
be operated by electric motors either with 
limit switch control or magnetic tape con- 
trol; they may eject the briquette from the 
die cavity by reverse stripping which em- 
ploys as much force, if necessary, as the 
compacting force, in contrast to the com- 
paratively weak stripping force available in 
hydraulic briquetting presses, and by usin** 
selectively-operated magnetic clutches a 
single motor may be employed for rcversibly 
[Price '^-^^ 



drivmg each set of displaceable supports in 
the lower and upper portions of the press, 
thereby avoiding the need for an individual 
reversible electric motor for each support of 
each set. 

Some embodiments of the invention are 
described below by way of example with 
reference to the accompanying drawings, in 
which : . 

Figure 1 is a front elevation, with the mid- 
portion in central vertical section, of a screw- 
operated briquetting press according to one 
form of the invention; 

Figure 2 is a right-hand side elevation of 
the press of Figure 1, with the left-hand 
portion m central vertical section; 

Figure 3 is a diagrammatic elevational 
view or the gearing between die drivin*' 
motor and the displaceable punch support 
of ^e lower actuating medianism assembly 
of Figure 1; ^ 

Figure 4 is a horizontal section taken 
alOTg the line 4 — 4 in Figures 1 and 3; 

Figure 5 is a horizontal section taken 
along the hne 5—5 in Figure 3; 

Figures 6 to 11 inclusive are enlarged 
fragmentary views of the central vertical 
section of Figure 1. showing the successive 
positions of the moving parts in die succes- 
sive steps in a cycle of operation of die 
press; 

Figure 12 is an enlarged vertical section 
taken along tiie Une 12—12 in Figures 13 
and 15, of a modified powdered-material 
compacting assembly for substitution in the 
midportion of die press of Figure 1 show- 
ing an arrangement for briquetting another 
fonn of workpiece, with the die cavity filled 
and ready for the pressing operation; 

Figures 13 14 and 15 are horizontal sec- 
tions taken along the lines 13—13. 14 14 

and 15 — 15 respectively in Figure l'2' 

Figures 16 and 17 are fragmenta'ry side 
elevations, looking in die direction of the 
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arrows 16 — 16 and 17^17 respectively in 
Figure 12; 

Figure 18 is a fragmentary central ver- 
tical section similar to the central portion 
5 of Figure 12, but showing the relative posi- 
tions of the punches at the end of the press- 
ing stroke; 

Figure 19 is a view similar to Figure 16, 
but showing the relative positions of the 

10 punches at the completion of the ejection 
of the workpiece; and 

Figure 20 is a view looking in the di- 
rection of the arrows 20 — 20 in Figure 17 
and in Figure 12, 

15 In general, a screw-operated briquetting 
press 10 of Figures i and 2 consists of a 
hollow press frame 12 with lower and upper 
actuating mechanisms 14 and 16 for operat- 
ing a powdered-material compacting 

20 assembly 18 in the approximate mid-portion 
of the press 10, The press frame 12 in- 
cludes a hollow base structure 20 and a 
hollow head structure 22 interconnected by 
hollow vertical side structures 24 serving 

25 both as housings and strain rods. The side 
structures 24 near their midportions have 
vertically-spaced inwardly-extending lower 
and upper shelf-like arms 26 and 28. 
Mounted on the lower arms 26 are four hy- 

30 drauhc die table cushioning devices 30 (only 
one of which is shown in Figure 1) with their 
axes arranged at the comers of a rectangle. 
Mounted on the side member arms 26 and 
28 between each pair of cushioning devices 

35 30 is a vertical guide rod 32. 

Reciprocable vertically and extending be- 
tween the guide rods 32 and cushioning de- 
vices 30 is an approximately rectangular die 
table 34 which rests upon and is opcratively 

40 connected to the upper ends of piston rods 
36. the latter having piston heads (not 
shown) reciprocable within cylinders 38 
of the hydraulic cushioning devices 30 which 
are provided with hydraulic fluid ports (not 

45 shown) connected to a conventional pres- 
sure-responsive hydraulic cushioning circuit 
adapted to permit the piston rods 36 and die 
table 34 to yield downward from a starting 
level 35 in response to that attainment of 

50 a predetermined pressure within the 
cyUnders 38 of the hydraulic cushioning 
devices 30 and to return the die table 34 to 
its upper portion of Figure 1 at the end of 
each operating cycle. Extending downwardly 

55 from the upper arms 28 of the frame side 
structures 24 into engagement with the top 
of the die table 34 are four stop rods 40 co- 
axial with the piston rods 36. The die table 
34 is bored vertically for the passage of the 

60 guide rods 32 and centrally for the reception 
of a compacting die 42, shown more fully in 
Figures 6 to 11 inclusive. 

The die 42 is provided with a central die 
bore 44 extending downward therethrough 

65 from its upper surface 46 (Figures 6 to II) 



and containing a flanged tubular lower outer 
punch 48 within which is reciprocably 
mounted a flanged tubular lower inter- 
mediate punch 50, Reciprocably mounted 
within the intermediate punch 50 is a flanged 70 
tubular lower inner punch 52. Reciprocably 
mounted within the inner punch 52 is a 
central core rod 54. The lower punches 48, 
50 and 52 and core rod 54 are movable in- 
dependently of one another by mechanism 75 
described below. The outer lower tubular 
punch 48 is scaled and secured at its flanged 
lower end in a correspondingly recessed 
rectangular lower platen 56 which is dis- 
posed below the die table 34 and extends 80 
laterally past the guide rods 32 and piston 
rods 36 and is bored and cut away respec- 
tively for passage thereof (Figure I). 

An approximately rectangular upper 
platen 58 disposed above the die table 34 is 85 
bored and cut away respectively for the pas- 
sage of the guide rods 32 and stop rods 40 
in a manner similar to the lower platen 56. 
Thus, the guide rods 32 also prevent rotation 
of the die^ table 34 and of the upper and 90 
lower platens 58 and 56. The upper platen 
58, similarly to the lower platen 56, is re- 
cessed for the reception of a flanged upper 
outer tubular punch 60 secured therein at its 
flanged upper end (Figures 6 to 11). Re- 95 
ciprocably mounted within the outer tubular 
punch 60 is a flanged upper tubular Inner 
punch 62 which is bored to snugly but slid- 
ably receive the core rod 54. 

The a bove-d escribed die and the upper 100 
and lower punches are operated in the 
manner shown in Figures 6 to 1 1 to produce 
a briquette or compact constituting a com- 
plex workpiece W. The workpiece W is 
shown, for purposes of illustration, as in- 105 
eluding, for example, upper and lower 
tubular hubs U and L and, between these, 
annular stepped outer and inner flanged por- 
tions O and I integral therewith. The work- 
piece W is formed by the press 10 from 110 
powdered material P (Figure 6), such as 
powdered metal known to those skilled in 
the powder metallurgy art. 

For the purpose of filling with powdered 
material P a die cavity 64 formed by the die 115 
bore 44 and the various punches and the 
core rod, there is provided a hollow bottom- 
less reciprocable filling shoe or hopper 66 
(Figures 2 and 6) which is movable back 
and forth across the mouth of the die bore 120 
44 upon the upper die surface 46 by an L- 
shaped arm 68 reciprocable in a slotted 
bracket 70 secured and extending rearwardly 
from the rearward end of the die table 34 
and screw-threaded at its lower end to 125 
threaded ly engage a screw shaft 72 jour- 
nalled at its opposite ends in the bracket 70 
and coupled to the rotary shaft of a re- 
versible electric motor 74. The clec(ric 
motor 74 is connected in a suitable electric 130 
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circuit (not shown) to operate in limed re- 
bttonship with the other elements of the 
press 10 so as to advance the filling shoe 66 
over the die bore 44 to permit the die cavity 
5 64 to be filled at the beguining of the cycle 
of operation shown in Figure 6, and there- 
after to retract the filling shoe immediately 
to its rearward position of Figure 2. the 
upper platen 58 being cut away for clear- 

10 ance of the filling shoe 66 upon its down- 
ward stroke. 

Each of the above-described punches 48. 
50, 52, 60 and 62 is moved upward or down- 
ward by its own individual tubular punch 

15 support which in turn is held against rota- 
tion while moved upward or downward by a 
rotary gear nut threaded upon it which is 
driven by the lower or upper actuating mech- 
anisms 14 and 16 by way of selectivcly- 

20 operated magnetic clutches. In particular, 
the lower platen 56 carrying the tubular 
lower outer punch 48 (Figures 6. 7, 9 and 
11), tlie intennediate punch 50 and tlie inner 
punch 52 are coupled respectively to lower 

25 outer, intermediate and inner tubular punch 
supports 76. 78 and 80 which telescope with 
one another and are screw-threaded along 
their lower end portions as well as being 
keyed, splined or otherwise held against 

30 rotation. Threaded upon the screw-threaded 
lower end portions of the punch supports 
76, 78 and 80 respectively (Figure 2) are 
rotary gear nuts 82, 84 and 86 resting upon 
roller thrust bearings 88, 90 and 92, which in 

35 turn are supported by the frame 12. The 
gear nuts 82, 84 and 86 are so designated 
for conciseness because they are internally 
screw-threaded to threadedly engage their 
respective punch supports 76, 78 and 80 and 

40 at their upper ends are provided with an- 
nular toothed worm wheel portions 94. 96 
and 98 respectively, by which they are 
rotated by means of the lower actuating 
mechanism 14. 

45 Similarly, the upper platen 58 carrying the 
upper outer punch 60 and the upper inner 
punch 62 are coupled respectively to upper 
outer and inner tubular punch supports 100 
and 102 which telescope with one another 

50 and are screw-tiireaded along their upper 
end portions as well as being keyed, splined 
or otherwise held against rotation- Threaded 
upon the screw-threaded upper end portions 
of the punch supports 100 and 102 respec- 

55 tively are gear nuts 104 and 106 bearing 
against roller thrust bearings 108 and 110, 
which in turn are supported by the frame 
12. The gear nuts 104 and 106 are also 
internally screw- threaded to ensage their 

60 respective punch supports 100 and 102, and 
at their lower ends are provided with an- 
nular toothed worm wheel portions 112 and 
114 by v/hich they are rotated by means of 
the upper actuating mechanism 16. For 

65 reasons of clarity the punches are shown 



unitary witli their punch supports in Figures 
1 and 2, but arc in fact coupled thereto 
and supported thereby in a known manner. 

The lower actuating mechanism 14 is 
shown diagrammatically in Figure 3 and in 70 
detail in Figures 4 and 5. and is driven by a 
variable speed motor 116 mounted in a 
housing 118 bolted or otherwise secured to 
the frame 12. The rotarj^ motor shaft 120 
is coupled as at 122 to the hub 124 of a 75 
driving gear 126 (Figure 4) with which 
meshes a driven gear 128, the hub of wlaich 
is loosely and rotatably mounted upon a 
middle output shaft 130. Keyed or other- 
wise drivingly secured to the outer end of 80 
a worm shaft 132 coaxial with the output 
shaft 130 is a cone drive worm or pinion 134 
which in turn meshes with the annular worm 
wheel portion 96 of the gear nut 84 (Figure 

2) - 85 
The hub of the gear 128 is keved or otlier- 

wise drivingly secured to the driving element 
136 of an automatically-braking magnetic 
clutch 138. the driven clutch element 140 
and the rotary magnetic brake element 142 90 
of which are keyed to a tubular shaft 144 
which in turn is keyed to the output shaft 
130 and also to the worm shaft 132 (Figure 
4). The rotary brake element 142 is engaged 
by a stationary brake element 146 fixedly 95 
mounted on the adjacent press frame side 
structure 24. As is well known to electrical 
engineers, the braking magnetic clutch 138 is 
so connected in the electric circuit that when 
the magnetic clutch 136. 140 is energized, 100 
the magnetic brake 142, 146 is de-energized 
and vice versa, for the purpose of preventin^^ 
overrunning of tiie output shaft 130 and 
worm shaft 132. 

The driven gear 128 (Figures 3 and 5) 105 
meshes with the forward ring gear 148 of 
each of a pair of double ring gear idlers 150 
(Figure 5) located above and below the 
driven gear 128. The forward ring gears 
148 of the idlers 150 in turn mesh directly 110 
with gears 152 and 154 respectively (Figure 

3) selecdvely drivingly connected to upper 
and lower output shafts 156 and 158 through 
automatically-braking magnetic clutches (not 
shown) similar to the braking masnetic 115 
clutch 138 of Figure 4. The upper and 
lower output shafts 156 and 158, like the 
middle output shaft 130, are connected to 
worm shafts 160 and 162 respectively carry- 
ing worms (not shown) similar to the worm 120 
134 and similarly meshing with the worm 
wheel portion 94 or 98 of the gear nut 82 

or 86 on the punch support 76 or 80 re- 
spectively. The gearing just described 
actuates the three punch supports 76, 78 and 125 
80 and their connected tubular punches 48, 
50 and 52 respectively in an upward or for- 
ward pressing stroke. 

Returning to the double ring gear idlers 
150 (Figures 3 to 5). meshing with the rear- 130 
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ward ring gear portion 164 is a central idler 
166 and also upper and lower idlers 168 
and 170 rcspeclively. The idlers 166, 168 
and 170 in turn mesh with middle, upper 
5 and lower pinions 172, 174 and 176 respec- 
tively loosely and rotalablv mounted upon 
their respective upper, middle and lower out- 
put shafts 156, 130 and 158. The hub of 
the pinion 172 is keyed to the driving clutch 
10 element 175 of a magnetic clutch 177, the 
driven element 178 of which is keyed or 
otherwise drivingly connected to the middle 
output shaft 130, The electric control cir- 
cuit is so arranged that when the magnetic 
15 clutch 177 is energized, the magnetic clutch 
136, 140, of the magnetic braking clutch 138 
is de-energized, and the motor 116 then 
moves the punch support 78 downward 
rapidly upon its retraction or return stroke. 
20 In a similar manner, the hubs of the upper 
and lower pinions are selectively drivingly 
connected through magnetic clutches (not 
shown) similar to the magnetic clutch 177, 
to their respective output shafts 156 and 158 
25 (Figure 3), for rapid retraction of their re- 
spective punch supports 76 and 80 (Figure 
2). Since the reversible clutching assembly 
including the power transmission gearing 
and clutches mounted on and adjacent the 
30 shaft 130 is substantially repeated in the 
upp>er actuating mechanism 16. it is con- 
veniently generally designated by the re- 
ference numeral 180 and includes the gear 
128, shafts 130 and 132, worm 134, magnetic 
35 clutch and brake assembly 138, double ring 
gear idler 150. gears 166 and 172 and mag- 
netic clutch 177. It will be observed from 
Figure 4 that the various gears and shafts 
described above have been mounted in con- 
40 ventional anti-friction bearings for smooth 
and efficient operation, and this also applies 
to the additional gears shown diagrammatic- 
ally in Figure 3, It is believed that these 
bearings require no detailed description 
45 since they are conventional and do not form 
a part of the invention. 

The core rod 54 (Figures 6 and 11) is 
actuated independently of the lower and 
upper actuating mechanisms 14 and 16 in 
50 that it has a jointed connection 182 at its 
lower end (Figure 2) with a screw shaft or 
core support 184 passing through a housing 
186 secured to the bottom of the bed struc- 
ture 20 and keyed, splined or otherwise held 
55 against rotation. Threadedly engaging the 
screw shaft or core support 184 is a gear nut 
188 consisting of a worm wheel with its hub 
internally screw-threaded to mate with the 
core support 184 and engaged by a worm 
60 (not shown) mounted on the drive shaft of 
a reversible electric motor 190 (Figure 1). 
The motor 190 is so connected in the elec 
trical control circuit that it is movable in a 
forward or reverse direction during the 
65 operation of the general circuit to rotate the 



gear nut 188 in a forward or reverse di- 
rection and consequently to move the core 
support 184 and core rod 54 upward or 
downward as shown in Figures 6 to 11. 

The upper actuating mechanism 16 70 
mounted in the hollow head structure 22 is 
generally similar to tlie lower actuating 
mechanism 14 but is simpler because it 
actuates only the two punch supports 100 
and 102. Power is obtained from an electric 75 
motor 192 (Figure 2) which rotates con- 
stantly in one direction like the lower driv- 
ing motor 116 to rotate a double-ring gear 
194 (Figure 1) similar to the double ring 
gear idlers 150 with one of its ring gears 80 
directly driving upper and lower gears 196 
and 198 respectively of upper and lower re- 
versible clutching assemblies 200 and 202, 
generally similar to the reversible clutching 
assembly 180 shown in the central portion 85 
of Figure 4 and similarly employing worm 
driving shafts 204 and 206 which in turn 
drive the gear nuts 106 and 104 (Figure 2) 
on the inner and outer upper punch sup- 
ports 102 and 100. The second ring gear 90 
of the double ring gear 194 drives upper 
and lower idlers 208 and 210 which in turn 
re\'crsely drive upper and lower reversing 
gears 212 and 214 loosely and rotatably 
mounted on the upper and lower shafts 20A 95 
and 206. Magnetic clutching bmkes and 
clutches similar to the magnetic clutching 
braking assembly 138 and magnetic clutch 
176 of Figure 4 selectively drivingly con- 
nect either the forward drive gears 196 and 100 
198 or the reverse gears 212 and 214 to their 
respective shafts 204 and 206 in a manner 
similar to that described above in connection 
with Figures 3, 4 and 5. Clutching in the 
forward driving gears 200 and 202 causes 105 
the gear nuts 106 and 104 to drive the upper 
inner and outer punch supports 102 and 100 
downward in the manner shown in Figures 
6 to II, whereas clutching in the reversing 
gears 212 and 214 rapidly retracts the punch 110 
supports 102 and 100, 

The operation of the individual mech- 
anical elements and subassemblies has been 
described above in connection with their 
construction. In the operation of the screw- 115 
actuated briquetting press 10 as a whole 
(Figures I to 11), let it be assumed that the 
moving parts are in their retracted or start- 
ing positions shsown in Figure 2 and that 
the filling shoe or hopper 66 has been filled 120 
with suitable powdered material P, also that 
the lower punches 48, 50 and 52 and core 
rod 54 have been moved to their positions 
shown in Figure 6, and that the upper 
punches 60 and 62 have been moved into 125 
their relative positions shown in Figure 7, 
but retracted as shown in Figure 6. ^During 
the first step of operation, the motor 74 
(Figure 2) is actuated to rotate the screw 
shaft 72 in a forward direction and propel ISO 
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tlie filling shoe 66 over the die cavity 64 
(Figure 6), whereupon the powdered ma- 
terial P falls into the die cavity 64, The 
control circuit then reverses the motor 74 
5 to retract the filling shoe 66 to its rearward 
position shown in Figure 2. 

The upper actuating mechanism 16 is now 
operated (Figure 7) to move the upper 
punches 60 and 62 downward into the die 

10 cavity 64 while the core rod 54 is moved up- 
ward above the top surface 46 of the die 42. 
where it telescopes with the inner upper 
punch 62. This action partially compresses 
the powdered material in the die cavity 64 

15 and causes it to fill all portions thereof as 
well as to rise around the core rod 54 into 
the space between the upper outer and inner 
punches 60 and 62. The die table 34 thus 
far remains with the upper surface 46 of 

20 the die 42 coincident with the starting level 
35, 

The upper outer and inner punches 60 and 
62 now move downward (Figure 8) in Uie 
same axially-spaced relationship to compress 

25 the outer flange O (Figure 1 1), at tiie same 
time forcing the die table 34 and the upper 
surface 46 of the die 42 to move downward 
from the starling level 35 as the cushioning 
devices 30 operate to yield in response to 

30 the attainment of a predetermined pressure. 
The upper outer punch 60 now maintains 
its position (Figure 9) while the upper inner 
punch 62 is moved downward and the lov/er 
inner punch 52 is moved upwards to form 

35 the upper and lower hubs U and L. Tliis 
descent of the die table 34 and die 42 while 
the lower outer and intermediate punches 48 
and 50 remain stationary also causes com- 
pacting of the inner flange portion I. The 

40 workpiece W, which in this instance is a 
compacted unsintered briquette, has now 
been fully compacted and is ready to be 
ejected. 

Ejection (Figures 10 and 11) is accom- 

45 plished in two stages by reverse stripping, in 
order to prevent damage to the outer and 
inner flange portions O and I relatively to 
the upper and lower hubs U and L, since the 
briquette W is relatively fragile before sinter- 

50 ing. The upper platen 58 and upper outer 
and inner punches 60 and 62 are moved up- 
ward to their retracted positions (Figure 10), 
while at the same time the cushioning de- 
vices 30 are operated to move the die 42 still 

55 further downward below the starting level 35 
while the lower outer, intermediate and inner 
punches 48, 50 and 52 and core rod 54 re- 
main stationary. This action withdraws the 
die 42 downward so that its bore 44 slides 

.60 past the rim of the workpxce W, le.iving the 
outer flange O exposed. Finally (Figure 11), 
the lower outer and intermediate punches 48 
and 50 and core rod 54 are moved down- 
ward simultaneously while lov/er inner 

65 punch 52 is moved upward to the level of 



the surface 46 of the die 42, ejecting the 
workpiece W. The latter is then removed 
and the cushionmg devices 30 operated to 
return the die table 34 and die 42 upward 
mto the starting position with the upper die 70 
surface 46 coinciding with the starting level 
35. The lower intermediate and inner 
punches 50 and 52 and core rod 54 are then 
moved downward from their positions shown 
in Figure 11 to positions below the level of 75 
the top of the lower outer punch 48 con- 
stitutmg their starting positions shown in 
Figure 6 and the press 10 is ready to execute 
another cycle of operation. 

The screw-operated briquetting press 10 80 
of Figures 1 and 2 is further so arranged 
that the forward and rearward halves 
(Figures 1. 2 and 4) of subassemblies of the 
lower and upper actuating mechanisms 14 
and 16 may be slid forwardly and rear- 85 
wardly respectively as **package units" for 
repair or maintenance purposes, without the 
necessity of disturbing tlie press frame 12 
and without removing either the base struc- 
ture 20 or head structure 22 from the side 90 
structures 24. Disconnection occurs at the 
keyed connection (Figure 4) between the 
tubular shaft 144 and worm shaft 132 For 
this purpose, the forward and rearward 
ftalves of the upper and lower mechanisms 95 

mounted on slideways 220 
and 222—224 respectively and slide ad- 
jac^nt Oie press head 22 at its lower surface 
226 and the press oed 20 at its upper surface 
ooo- ^fspectively. The slideways 220 and 100 
Z^2— 224 are formed in the inner faces of 
the hollow vertical side structures 24 These 
forvvard and rearward subassemblies of each 
mechanism 16 or 14 when thus removed 
may be worked upon separately and die 105 
previously-necessary tune-consuming com- 
plete disassembly of the frames of prior 
presses by disconnecting their heads and 
beds from their strain rods is completelv 
avoided in the present press 10. In this 110 
manner, the "down time" of the press 10 is 
minunized during repair or replacement 

±*urthennore, the powdered material com- 
pacting assembly 18, known as the "toolin<'" 
in the press industry, may be similarly re- 115 
moved without disturbing the press frame 
i without disconnecting the head 22 or 
bed 20 from the vertical side structures 24 
The detailed construcUon of the disconnect- 
ing arrangement for tlie guide rods 32 from 120 
flie lower and upper shelf-hke arms 26 and 
2b IS the same as shown at the four corners 
of F;igure 12 upon a larger scale than v/as 
possible ,n Fiaure 1, The remainder of 
Figure 12, however, is for a modified 125 
powdered material compacting assemblv 
generally designated 230. ^^^moiy. 

To facilitate unit rem.oval of the powdered 
material compacting assembly 18 or 230 the 
lower and upper shelf-like arms 26 and 28 130 
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arc machined flat and horizontal at 231 and 
232 respectively and provided in the middle 
thereof with rearwardly-cxtcnding lower and 
upper horizontal grooves or keyways 234 
5 and 236 respectively (Figure 12). Mounted 
in abutting relationship to the flat horizontal 
surfaces 231 and 232 on the lower and upper 
arms 26 and 28 are elongated lower and 
upper rectangular blocks 238 and 240 re- 

10 spcctively. these being drilled vertically to 
receive the reduced diameter screw-threaded 
lower and upper end portions of guide rods 
242 and stationary piston rods 244 (Figures 
12 and 13) carrying screw-threaded retain- 

15 ing nuts 246, There are four guide rods 242 
similar to the guide rods 32 of Figure 1 and 
arranged in a rectangular formation and two 
stationary piston rods 244 mounted between 
them. Mounted in each keyway 234 or 236 

20 (Figure 12) is an elongated bar key 248 
which in turn is bored to provide clearance 
for rotation of the nuts 246 (Figures 17 and 
20). 

In order to clamp the powdered-material 

25 compacting assembly 18 tightly in position, 
the upper blocks 240 are provided with in- 
clined upper surfaces 250 slanting down- 
wardly from the midportion thereof (Figure 
16). Each block 240 is also bored and screw- 

30 threaded at each of its opposite ends to re- 
ceive two pairs of adjusting screws 252, each 
pair of which also passes through the 
smoothly-drilfed downward arms 254 of two 
pairs of oppositely- tapered L-shaped gibs or 

35 wedges 256 having upwardly and inwardly- 
tapered lower surfaces 258 with flat hori- 
zontal upper surfaces 266 slidably engaging 
the flat lower surfaces 232 on the shelf-like 
upper arms 28 (Figure 12). As a con- 

40 sequence, assuming right-hand screw-threads, 
when the screws 252 are rotated clockwise 
(Figure 12), the wedges or gibs 256 are 
moved inward (Figure 16), the co-action be- 
tween the inclined^^surfaces 250 of the block 

45 240 and the inclined surfaces 258 of the gibs 
or wedges 246 taking up clearance in a ver- 
tical direction and tightly clamping the rods 
242 and 244 of the material compacting 
assembly 18 between the lower and upper 

50 shelf-like arms 26 and 28. The lower blocks 
238 and bar keys 248 (Figures 12 and 14) 
lack the wedging arrangement 250, 256 just 
described but are otherwise of similar con- 
struction. 

55 The modified compacting assembly 230 is 
provided with an approximately rectangular 
die table 260 with a top surface 261 and 
lower and upper platens 262 and 264 re- 
spectively mounted above and below it 

60 (Figure 12) in sliding engagement with the 
foul" guide rods 242. Each is taper- bo red 
around the guide rods 242 to receive tapered 
bearing bushings 266, each split longitudin- 
ally and threaded at its opposite ends to re- 

65 ceive correspondingly-threaded opposite ad- 



justing nuts 268 and 270. By tightening one 
of the nuts 268 and loosening the other nut 
270 or vice versa, each tapered bearing bush- 
ing 266 may be moved upward or downward 
in its respective tapered bore so as to in- 70 
crease or reduce the clearance between it 
and its respective guide rod 242. 

As in the compacting assembly 18 of the 
press 10 of Figure I, the upper platen 264 is 
bored centrally to receive and be secured to 75 
the flanged lower end of the upper outer 
tubular punch support 100 within which, as 
before, is telescopingly mounted tlie upper 
inner tubular punch support 102, to the 
lower end of which is secured the upper 80 
punch 272 (Figure 12). The modified com- 
pacting assembly is shown as employing only 
one punch 272, because of the particular 
configuration of the workpiece, instead of 
the two upper punches 60 and 62 of the 85 
assembly 18 of Figures 1, 2 and 6 to 11 
inclusive. 

The upper platen 264 (Figure 14) is pro- 
vided with bores 274 disposed with their 
centers in the central transverse plane there- 90 
of. Bolted to the upper platen 264 above 
each of the bores 274 is a stop cap 276 
(Figure 12) which is bored centrally for the 
passage of its piston rod 244 and on its 
lower surface is provided with a cup-shaped 95 
stepped recess 278 provided with an an- 
nular stop shoulder 280. Slidably received 
within each bore 274 as the upper platen 
264 descends is an internally screw-threaded 
stop sleeve 282 having an upper stop 100 
shoulder 284 engageable with the stop 
shoulder 280 to cause the upper platen 264 
to then transfer its motion to the die table 
260 in the manner described below. 

The stop sleeve 282 at its lower end is 105 
threaded onto the upstanding externally 
screw-threaded tubular upward extension 
286 of the upper cylinder head 288 which is 
also bored centrally for the passage of the 
piston rod 244. The extension^ 286 is 110 
counterbored to receive a conventional pack- 
ing 290 for preventing leakage of hydraulic 
fluid around the piston rod 244. The pack- 
ing 290 is compressed between a flanged 
lower bushing 292 and an upper annular re- 115 
taincr 294 bolted to the upper end of the ex- 
tension 286 and screw-threaded externally in 
continuation thereof for threadedly engaging 
th^ internally screw- threaded stop sleeve 
282. An annular flexible flanged wiping ring 120 
296 encircling the stop sleeve 282 excludes 
dirt. The stop sleeve 282 is provided with 
peripheral notches or flats (not shown) to 
receive a spanner or other wrench by which 
it may be rotated to move it upward or 125 
downward relatively to the portions 286 and 
294 in o.^der to vary the point at which the 
upper platan 264 will positively engage the 
die table 26C *h rough the intermediate 
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agency of the stop sleeve 282 and cylinder 
head 288 at each end thercot 

The die table 260 at each end . and centred 
in its central vertical plane is provided with 
5 a bore 298 (Figure 12) containing a cylinder 
sleeve 300 of wear-resisting material, such 
as hardened steel which is also hi^ly honed 
or polished, and this is held in position be- 
tween each upper cylinder head 288 and a 

10 corresponding lower cylinder head 302. both 
bolted to the die table 260. The upper and 
lower cylinder heads 288 and 302 are 
counterbored at the inner ends of angled 
fluid passageways 304 and 306 respectively 

15 which connect with upper and lower fluid 
passageways 310 and 308 extending ob- 
liquely rearward through the die table 260 
(Figures 12 and 13). These terminate in a 
port 312 connected by suitable high pressure 

20 hydraulic flexible hose to a hydraulic pres- 
sure fluid circuit, such as hydraulic oil under 
pressure. This circuit contains a spring- 
centred four-way valve (not shown) by 
means of which fluid can be admitted 

25 through one of the passageways 304, 310 
and discharged at a predetermined pressure 
from the other fluid passageway 306, 308 
and vice versa, as explained below in con- 
nection with the operation of the invention. 

30 The cylinder sleeve 300 during its ascent 
or descent along with the die table 260 is 
engaged by a compound piston head 314 
(Figure 12) mounted at the midportion of 
the piston rod 244, which actually consists 

35 of headed halves v/ith tlieir heads or flanges 
316 abutting one another and clamped to- 
gether by the same bolts (not shown) which 
clamp together the three annular portions 
of the compound piston head 314 and its 

40 annular seals. Tlie lower cylinder head 302, 
like the upper cylinder head 288, is similarly 
provided with a flanged bushing 318 and 
packing 320 in its downward tubular exten- 
sion 322. 

45 Bolted to the lower end of the extension 
322 is a four-lobed stationary stop sleeve 
324 having four outwardly-projecting arcuate 
stop lobes 326 (Figure 15). Depending upon 
the position of a rotary external stop sleeve 

50 330, the external stop lobes 326 register with 
or clear four corresponding inwardly-pro- 
jecting arcuate stop lobes 328 mounted in- 
side the rotai7 external stop sleeve 330 
(Figure 12). Figure 15 at its right-hand side 

55 shows the lobes superimposed so as to be in 
registry whereas its left-hand side shows the 
lobes out of registry so as to clear one an- 
other. From Figure 15 it will be seen that 
the stop lobes 326 and 328 are each spaced 

60 circumferentially to occupy one-eighth of the 
circumference of their respective portions 
324 and 330 so that a rotation of forty-five 
degrees of the external stop sleeve 330 in 
one direction or the other moves the in- 

65 wardly-projecling stop lobes 328 into or out 



of registry with the outwardly-projecting stop 
lobes 326. In this manner, the die table 260 
can be selectively permitted to **float" up- 
ward or downward when the stop lobes 326 
and 328 are out of registry or brought to a 70 
positive halt by them when they are in 
registry. The lower platen 262 is provided 
at its opposite ends (Figure 15) with in- 
wardly-cutaway portions 331 to aff^ord clear- 
ance for passing the stop sleeves 324 and 75 
330. 

Bolted or otherwise secured to the lower 
end of the stop sleeve 330 is a rotary cylin- 
drical block 332 which is held down against 
the elongated rectangular block 238 by a 80 
flanged retaining ring 334 bolted thereto. The 
rotary block 332 is provided with external 
notches or flats for the engagement of a 
wrench or spanner, or is optionally pro- 
vided with a handle (not shown) for rotating 85 
it and the stop sleeve 330 connected to it. 

The die table 260, like the die table 18, is 
centrally bored and counterbored to receive 
a flanged cylindrical compacting die 336 with 
a top surface 337 and v/hich in the present 90 
instance is bored and counterbored to re- 
ceive a hollow cylindrical die liner 338, the 
bore 340 of which constitutes the die cavity. 
The die 336 and liner 338 are recessed to 
receive a retaining ring 342 which holds 95 
them together. As in the compacting press 
10, the bottom of the die cavity 340 Is con- 
stituted by the upper ends of three tele- 
scoping tubular punches, namely lower 
outer, intermediate and inner tubular 100 
punches 344. 346 and 348 respectively, with 
a core rod 350 witliin the inner punch 348. 
The lower tubular punches 344. 346 and 
348, as before, are connected respectively to 
and reciprocated by the lower outer, inter- 105 
mediate and inner telescoping screw plungers 
76, 78 and 80 in the manner described 
above. Similarly, the core rod 350 is pro- 
vided with a screw connection 182 to the 
core-rod-operating screw shaft or core sup- 110 
port 184 in the manner also described above 
in connection v/ith Figures 1 and 2. 

The particular workpiece Wl (Figure 19) 
shown for purposes of exemplification as 
produced by the modified powdered material 115 
compacting assembly 230 has a hollow 
cylindrical body portion B. This contains 
an annular bottom groove G which divides 
its lower portion into outer and inner 
axially-extending annular flanges Fl and F2, 120 
the outer and inner surfaces of which are 
determined by the die bore 340 and core 
rod 350 respectively. 

The operation of the modified compact- 
ing material assembly 230, when placed in 125 
the briquetting press 10 of Figures 1 and 
2 in place of the powdered material com- 
pacting assembly 18, follows a similar action, 
with certain differences determined by the 
nature of the modified workpiece Wl, The ISO 
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top of Ihc core rod 350 is initially posilioned 
level with the top of the die table 260 by 
suitably operating the motor 190 (Figure I) 
to rotate the gear nut. 186 and move the core 
5 rod operating screw shaft 184 upward. The 
outer stop sleeves 330 are rotated into non- 
registering or clearing positions as shown at 
the left-hand side of Figure 15. The in- 
ternally screw-threaded stop sleeves 282 are 
10 also moved upward by rotating them re- 
latively to the tubular extensions 286 of the 
upper cylinder heads 288 to position their 
upper ends 284 at the desired halting posi- 
tion for the upper platen 264. As in the 
15 operation of the compacting assembly 18, as 
shown in Figures 6 to 1 1 inclusive, the lower 
outer, intermediate and inner tubular 
punches 344, 346 and 348 are retracted to 
their maximum depths by operating the 
20 lower outer, intermediate and inner punch 
supports 76, 78 and 80 respectively, and the 
upper punch 272 retracted to its maximum 
height by operating the upper outer and 
inner tubular punch^suppons 100 and 102. 
25 During the first or filling step of operation, 
the motor 74 (Figure 2) Ts actuated, as de- 
scribed above, to move the filUng shoe 66 
over the die cavity 340 (Figure 12) as it did 
over the die cavity 64 in Figure 6, where- 
30 upon the powdered material P, as before, 
falls into the die cavity 340. The control 
circuit, operated in a suitable way as by a 
tape, then reverses the motor 74 to retract 
the filling shoe 66 to its rearward position 
35 shown in Figure 2, leaving the die cavity 340 
filled loosely but accurately with powdered 
material R The die table 260 thus far re- 
mains with its upper surface 261 and the 
upper surface 337 of the die 336 coincident 
40 with the starting level 35. 

The upper actuating mechanism assembly 
1 6 is now operated to move the upper punch 
272 downward into the die cavity 340 while 
the core rod 350 is moved upward above the 
45 top surface 337 of the die 336 (Figure 18) 
where it telescopes with the upper punch 
272. This action partially compresses the 
powdered material P in the die cavity 340 
and causes it to fill all portions thereof, in- 
50 eluding the recesses formed between the 
intermediate punch 346 and the die liner 338 
and core rod 350 respectively (Figure 12). 
The lower outer, intermediate and inner 
punch supports 76, 78 and 80 (Figure 12) are 
55 now operated to move the lower outer, inter- 
mediate and inner tubular punches 344, 346 
and 348 upward (Figure 18) while the upper 
punch 272 is caused to move further down- 
ward (Figure 18), further compressing the 
60 powdered material in the die cavity 340, 
Meanwhile, the hydraulic fluid within the 
cushioning cylinders 300 at their upper ends 
is permitted to escape at a controlled pre- 
determined pressure through the lower pas- 
65 sageways 304 and 310 while hydraulic fluid 



is admitted to the passageways 306 and 308 
to fill' the space at the lower ends of the 
cylinders 300, permitting the cylinders 300 
to yieldingly move downward past the 
stationary piston heads 314, carrying with 70 
them the die table 260. While this occurs, 
the outwardly-projecting lobes 326 of the 
inner stop sleeve 324 move downward past 
the spaces between the inwardly-projecting 
lobes 328 of the outer stop sleeve 330, which, 75 
as previously stated, are in the non-register- 
ing open positions shown at the left-hand 
side of Figure 15. 

Under these conditions, the upper platen 
264 and die table 260 continue to move 80 
downward until the internal annular 
shoulders 280 within the caps 276 engage 
the upper ends 284 of the screw stop sleeves 
282, positively transferring to the die table 
260 the descending motion of the upper 85 
platen 264 together with the upper punch 
272. The various punches 272, 344, 346. 
348 and core rod 250 now occupy the re- 
lative positions shown in Figure 18, with 
compacting accomplished. 90 

Ejection of the compacted workpiece Wl 
is now accomplished by direct stripping, in 
contradistinction to the reverse stripping 
carried out in the description of the opera- 
tion of the compacting assembly 18 of 95 
Figures I and 6 to 1 1 inclusive. To do this, 
the upper outer and inner punch supports 
100 and 102 are operated to retract the 
upper punch 272 and upper platen 264 to 
their uppermost positions shown in Figure 100 
12. The core rod 350 is also retracted down- 
ward until its top is level with the top sur- 
face 337 of the die 336. by reversely operat- 
ing the motor 190 (Figure I) to move the 
core rod screw shaft 184 downward (Figure 105 
19). 

The lower outer, intermediate and inner 
tubular punches 344, 346 and 348 are now 
moved upward until the upper ends of the 
punches 344 and 348 are level with the upper 110 
surface 337 of the die 336 while the top of 
the lower intermediate punch 346 moves 
above the level 337. thereby directly ejecting 
the workpiece Wl from the die cavity 340 
(Figure 19). The workpiece Wl is then 115 
removed, and the hydraulic pressure flu:d 
admitted through the passageways 304 and 
310 to the upper ends of the cylinders 300 
while permitting discharge of hydraulic fluid 
through the passageway^ 306 and 308 at the 120 
lower end thereof, thereby causing the 
cylinders 300 to rise, carrying with them the 
die table 260 while the piston heads 314 
and piston rods 244 remain stationary until 
the top surfaces 261 and 337 of the die table 125 
260 and die 336 return to coincidence with 
the starting level 35. The lower outer, inter- 
mediate and inner punches 344, 346 and 348 
and core rod 350 are then moved down- 
ward to the extent necessary to again form 130 
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tlic maximum depth of tlie die cavity 340, as 
shown in Figure 12. With the upper punch 
272, upper platen 264 and its stop caps 276 
in their raised positions of Figure 12. con- 

5 stiluting their starting positions, the modi- 
fied powdered material compacting assembly 
230 is then ready to execute another cycle of 
operation, commencing with the advance- 
ment of tlie filling shoe 66 over the die cavity 

10 340 to fill the latter with loose powdered 
material P, as before. 

During operation of either of the forms 
of tlie invention shown in Figures 1 and 12 
respectively, die previously-mentioned 

15 spring-centered four- way valve (not shown) 
which controls the admission and discharge 
of fluid to and from the opposite ends of 
the cushioning cylinders is shifted to mid- 
position to block both such admission and 

20 discharge so as to hold the die table station- 
ary against the frictional drag of the upper 
punch or punches against the side walls of 
the die cavity and core rod during retraction 
of the upper punch or punches and sub- 

25 sequent ejection of the workpiece from the 
die cavity. These cushioning cylinders and 
their associated hydraulic circuits are the 
only hydraulic equipment used in con- 
junction with either of the forms of the pre- 

30 sent invention of Figures 1 and 12 respec- 
tively. 

It will be understood that to provide vari- 
able speeds for the various electric motors 
74. 116, 192 and 190 (Figures 1 and 2) direct 

35 current motors are most conveniently used 
even though it ordinarily necessitates the 
additional provision of a direct curretit dy- 
namo driven by an alternating current motor 
from the alternating current supply most 

40 frequently found in industrial establishments. 
Such variable speeds increase the versatility 
of tlie press because of the fact that in high 
fills or complicated workpieces, the moving 
parts of the press must be slowed down so 

45 that the powdered material will flow pro- 
perly into the various parts of the die cavity. 
Moreover, by the provision of the various 
clutches, shown as magnetic clutches but 
optionally employing other forms of clutches, 

50 the maximum power can be obtained from 
a single motor where otherwise separate re- 
versible individual motors would have to be 
used, each of maximum power capacity. The 
reason for this lies in the fact that it is 

55 seldom necessary to propel any two of the 
screw plungers at a single time with full 
tonnage applied thereto. Ordinarily, in the 
majority of workpieces, the top of the work- 
piece receives the full tonnage of the press 

60 because it ordinarily constitutes the full area 
of the workpieces unless there are holes in 
the workpiece. For the same reason, the 
bottom of the workpiece where provided 
with flanges, ordinarily receives less applied 



tonnage because of the smaller individual 65 
areas involved. 

Furthennore, in the modified form of the 
invention shown in Figure 12. the stationary 
piston rods 244 also serve as guide rods in 
addition to the guide rods 242. The intern- 70 
ally screw-threaded stop sleeves 282 on tlie 
externally screw-threaded upward extensions 
286 of the upper cylinder heads 288 mounted 
on the die table 260 when engaged by the 
stop shoulders 280 of the stop caps 276 on 75 
the upper platen 264 are depended upon to 
halt the descending motion of the upper 
platen relatively to the die table; but, in 
addition, just before these come into engage- 
ment, tlie yielding pressure within the cush- 80 
ioning cylinder 300 is automatically raised 
suddenly in order to provide an opposing 
resistance exceeding the force exerted by the 
descending die table 260 and upper platen 
240. The arrangement is suflficiendy accurate 85 
to provide accurate dimensions for tlie work- 
piece, and. when reversed, to provide suffi- 
ciently accurate ejection of the workpiece, 
because the minute amount of compression 
of the oil which constitutes the hydraulic 90 
working fluid is negligible. The stop arrange- 
ment provided by the externally-lobed disc 
324 and the rotary internally-lobed sleeve 
330 is made use of only when the nature 
of the workpiece does not require the 95 
cushioned or yielding descent of the die 
table 260, so that a fixed and immovable 
die table results. 

WHAT I CLAIM IS:— 

1. A powdered material briquetting press, 100 
comprismg a press frame, a die table dis- 
posed intermediate the opposite ends of the 
press frame, and at least two lower and an 
upper punch support displaceably mounted 

on the press frame and adapted to support 105 
lower and upper punches, respectively, each 
punch support being provided with a screw 
thread which is engaged by an actuating 
mechanism to effect displacement of the 
punch support towards and away from the 110 
die table independently of displacement 
movement of any of the other punch sup- 
ports. ^ 

2. A powdered material briquetting press 
according to claim 1, wherein at least the 115 
lower punch supports are tubular and where- 
in a core support is mounted within one of 

the lower punch supports, tlie core support 
being adapted to support a core element and 
being provided with a screw thread which 120 
IS engaged by an additional actuating mecha- 
nism to effect displacement of the core sup- 
port towards and away from the die table 
independently of the movement of any of 
the punch supports. 125 

3. A powdered material briquetting press 
according to claim 1 or 2, comprising a 
plurality of telescoped lower and/or upper 
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punch supports each of which is provided 
with a screw thread which is engaged by an 
actuating mechanism to effect displacement 
of each punch support independently of any 
5 other support* 

4. A powdered material briquetting press, 
according to any of claims 1 to 3, wherein 
each actuating mechanism comprises a for- 
ward and reverse power transmission device 

10 which includes two magnetic clutches selec- 
tively transmitting power, the one forwardly 
and the. other reversely, to the respective 
punch support associated therewith. 

5. A powdered material briquetting press, 
15 according to any of claims I to 4, wherein at 

least one actuating mechanism includes a 
rotary gear nut which thrcadedly engages 
the screw thread of the respective punch 
suppon. 

20 6. A powdered material briquetting press 
according to claim I, comprising lower outer, 
intermediate and inner tubular telescoping 
punch supports movable independently of 
one another and each adapted to support 

25 an individual independently movable tubular 
lower punch. 

7. A powdered material briquetting press 
according to claim 6, wherein an indepen- 
dently movable core suppon is mounted 

30 within the inner punch support and is 
adapted to be connected to a core element, 
and wherein an independent motor-operated 
driving mechanism is drivingly connected to 
the core support, 

35 8. A powdered material briquetting press 
according to claim I, comprising upper 
outer and inner tubular telescoping punch 
supports movable independently of one an- 
other and each adapted to support an indi- 

40 vidua] independently-movable tubular upper 
punch. 

9. A powdered material briquetting press 
according to claim 1. wherein lower and 
upper platens are associated with the lower 

45 and upper punch supports, wherein elong- 
ated platen guide members are mounted in 
laterally-spaced parallel relationship within 
the press frame in guiding engagement with 
the platens, and wherein means are provided 

50 for detachably and removably securing the 
opposite ends of the guide members to the 
press frame. 



10. A powdered material briquetting press 
according to claim 9, wherein the press frame 
includes a pair of frame side structures dis- 55 
posed in laterally-spaced relationship and 
having longitudinally-spaced pairs of pro- 
jections thereon with the projections of each 
pair extending laterally inward toward and 

in alignment with one another, and wherein 60 
the opposite ends of the guide members are 
detachable and removably secured to the 
said projections. 

11. A powdered material briquetting press 
according to any of the preceding claims, 65 
wherein the die table is movably mounted on 

the press frame for travel relatively thereto, 
and wherein stop devices are provided which 
are selectively cngageable with an disengage- 
able from the die table for selectively permit- 70 
ing travel thereof beyond and halting travel 
thereof at a predetermined location in the 
press frame. 

12. A powdered material briquetting press 
according to claim 1 1 , wherein the stop de- 75 
vices include pairs of slop elements with 
laterally-projecting lobes therein, one stop 
element of each pair being connected to the 

die table for travel therewith and the other 
element of each pair being rotatably mounted 80 
at a predetermined location on the press 
frame for rotation of its lobes selectively 
into and out of registry with the lobes of 
the stop elements connected to the die table. 

1 3. A powdered material briquetting press 85 
according to claim 1, wherein elongated 
platen guide members are mounted on the 
press frame in laterally-spaced parallel rela- 
tionship, wherein an upper platen is associ- 
ated with the upper punch supports for actu- 90 
ation thereby in guided engagement with the 
guide members, wherein the die table has an 
extensible and retractable stop therein, and 
wherein the upper platen has a stop abut- 
ment therein engageable with the die table 95 
stop at a predetermined distance of separa- 
tion of the upper platen from the die table. 

14. A powdered material briquetting press, 
substantially as herein described and illus- 
trated. 100 

WHEATLEY & MACKENZIE, 
17 Wilson Street. 
London, E.C2. 
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